Spectrum of ECHO
The patient's system review was negative for congenital or rheumatic heart disease. He had no previous history of jaundice or infectious mononucleosis. There was no recent history of parenteral skin penetration, shell fish ingestion, or contact with children or infants with any febrile disease or diarrhea. He was admitted to the hospital on the same day at 2PM.
Physical Examination: The patient was an acutely ill white youth. His temperature was 102OF (rectally), his pulse 96 per minute and regular with respiratory rate of 24 per minute and a blood pressure of 100/60 mm Hg. His upper and lower evelids were swollen and the coniunctivae were suffused. but the sclerae were not icteric. There was adenopathy, particularly one gland in the left anterior cervical triangle was swollen, painful but easily movable. There was similar lymphadenopathy of both axillae. There was no neck vein distention. The lungs were clear to percussion and auscultation. The patient had a grade 1 systolic murmur over the apex and aorta. This same murmur was heard before this acute illness and remained unchanged in character and intensity. It was not transmitted to the axilla but transmitted to the neck. The patient did not have paradoxic pulse. There was evidence of nuchal rigidity. The remainder of the physical and neurologic examination was within normal limits.
Laboratoy Data: Urinalysis revealed evidence of occult blood ( Hemastix ), 2+ sugar ( Clinitest tablets ), negative test for acetone and protein, specific gravity of 1.013 with a pH of 7.4. Microscopic examination of the urinary sediment revealed two to three white blood cells and one to two red blood cells per high-powered field. He had a hemoglobin of 15.1 gm per 100 ml, hematocrit 43 percent, white blood cells 8600 with 70 percent neutrophils, 10 percent band forms, 13 percent lymphocytes, 2 percent atypical lymphocytes and 5 percent monocytes. A lumbar puncture performed on admission revealed an opening pressure of 180 mm Hg, a closing pressure of 120 mm Hg and normal fluid dynamics. The cerebrospinal fluid (CSF) glucose was 120 mg/100 ml (normal 40 to 80 mg/100 ml), a concomitant blood glucose SCHLEISSNER, PORTNOY was 210 mg/100 ml. The CSF protein was 36 mg/100 rnl (normal 15 to 45 mg/100 ml). Microscopic examination of the CSF showed 165 white blood cells per cubic millimeter and one red blood cell per cubic millimeter. Of the total 165 white blood cells there were 71 polymorphonuclears (43 percent) and 94 lymphocytes (57 percent). No organisms were found on the Gram stain and examination of the spinal fluid for cryptococci gave negative results. Culture of the spinal fluid was negative for bacteria and fungi.
Other normal admission laboratory tests were serum amylase, Con, potassium, serum heterophile agglutination test, febrile agglutinations and VDRL. Staphylococcus aureus was isolated from his pharynx.
The (Fig 1 ) . The tracing of January 23, 1970 was normal and subsequent tracings have remained normal to date. There was no other occurrence of arrhythmias except the premature atrial contractions as seen on October 16, 1969 (Fig 1 ) . There was no block and no Q wave changes developed.
Clinical Course: The patient continued to complain of headaches, retrobulbar occular pain and poor appetite. His temperature dropped to 99°F (rectally on the second day of his admission. At no time did the ~a t i e n t com~lain about chest pain or shortness of breath. He was discharged to home care on October 21, 1969.
His outpatient follow-up was characterized by fatigue, lassitude. headaches and constant anorexia. He had several incidences of hypoglycemia in spite of consecutive reductions of insulin dosage. He was advised against returning to work for one month and told to avoid strenuous activity for three months. When he was reexamined in April 10, 1971, his physical examination was within normal limits, except for the systolic murmur which was present before his acute illness. At that time he was exercised on a treadmill and easily achieved a pulse rate of 180 beats per minute without any T or ST abnormalities during the test.
Virobgic Studies: ECHO 1 virus was isolated in Rhesus monkey kidney tissue culture inoculated with the cerebrospinal fluid obtained on the ninth day of disease, October 16, 1969 (the isolate was obtained on second passage). No cytopathogenic agents were isolated from pharyngeal secretions or from a rectal swab extract obtained on the same day.
Both sera obtained on the ninth and 77th days after onset contained homologous neutralizing antibodies at a titer of 1:8. A later convalescent serum obtained on June 18, 1970 also contained homologous neutralizing antibodies at a titer of 1:8. Attempts to isolate the virus from the conjunctivae and urine were not made.
T h e occurrence of meningitis with E C H O viruses of different types has been the subject of several reports in the literature. However, isolation and propagation of E C H O virus type 1 from the spinal fluid has not been accomplished previously in a n adult with meningitis. The meningitis was of short duration and was without significant clinical sequelae. Although a significant increase in antibody was not demonstrated, this could b e explained by the late date of collection of the first serum specimen: nevertheless, the isolation of the virus from the cerebrospinal fluid is probably indicative of its causative role in the patient's disease even in the absence of a rise in serum antibody titer. Coexisting cardiovascular abnormalities occurring with this illness seemed significant and prolonged. Abnormal liver function tests were also found together with conjunctivitis, adenopathy, pyuria and hematuria. E C H O viruses have frequently been associated with pericarditis according to Kibrick and others,2s3 but not as often as Coxsackie viruses.
Since carditis due to ECHO viruses has been associated with serious consequences, including life-threatening arrhythmias and even death, the diagnosis of asymptomatic or truly benign pericarditis or myocarditis occurring with ECHO viruses is obviously i m p~r t a n t .~-~ Therefore, the so-called "benign" pericarditis associated with enterovirus disease may be a somewhat misleading classification.
The electrocardiographic changes in our patient were thought to be consistent with viral pericarditis and myocarditis. There were no historical or clinical grounds to associate them to coronary artery disease, hypokalemia, alkalosis or severe central nervous system disease.
The elevations of the serum glutamic pyruvic transaminase pointed to liver involvement. There was a sustained rise in the alkaline phosphatase. Confirmation of the hepatic origin of these admittedly small enzyme changes were furnished by the simultaneous elevation of the patient's serum guanase and his ornithine carbamyl transferase. These two latter enzymes, particularly guanase, are specific for parenchymatous liver disease. The patient's appetite remained depressed for a month, and he was found to be hypoglycemic on several occasions despite reduction of insulin dosage. This anorexia might possibly have been due to hepatic involvement. Hepatitis associated with ECHO 9 virus disease has been reported in a previous communication by A recent editorialR in the Journal of the American Medical Association appears pertinent in regard to this case. The editorial writer states that isolation and identification of ECHO virus from the spinal fluid is preferable for definitive diagnosis in patients with this type of meningitis as compared to isolation from the throat and feces. The former was accomplished in our ~a t i e n t .~ The pathophysiology of cardiac involvement in enterovirus disease is a subject for a recent editorial by L e r n e r . V e points out the occurrence of an early acute infectious phase and prolonged auto-immune and recovery phase of enteroviral myocarditis. Accordingly, our patient was not permitted to return to work until his electrocardiogram had become completely normal and his fatigue had subsided.
